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I 1 '. . 

by P.. G. X i s l y d c o v ,  
a. T). K u z ' n i n ,  
A. Y. S- lor -onovich  

'Yhe rrethod ap:plied for t h e  o b s e r v a t i o n  o f  Venus' rn63.o 

e:-.ir;;Jion i n  t h e  4 PI. vravelen,.;th i s  hLcre d e s c r i S e d .  %'he o b s e r v e t i o n s  

v e r e  macle  w i t L  t h e  a i d  of  a 22-meter r a d i o t e l e s c o p e  of t h e  t h e  Phy- 

s i c &  I n s t i t u t e  oi' t h e  USSR Acad-emy ol' S c i e n c e s  d.:.rinc i.-arch- i1a.y 

1961. %he b r i g h t n e c s  t e m p e r a t u r e  r e f e r r e d .  t o  t h e  v i s i b l e  p a r t  o f  

t h e  d i z k  of t h e  F l a n e t ,  xs found t o  be c ~ n i n u n  i n  t l le 1o;ier conjunc-  

t i o n  an<. e.:.ual t o  

s o r x c h a t  w i t h  tlle i n c r c n c e  o i  c ' i s t znce  ?ro:l? t h e  l o ; _ e r  c o n j u n c t i o n .  

S i n c e  t h e  a n t e n n a  p a r a m e t e r s  n e r e  no t  deterrxi-ned 7::ith si'. 

a c c u r a c y ,  i t  was o n l y  poc . r ib le  t o  e s t i x a t e  t h i s  i n c r e a s e ,  v h i c h  by  

_ -  

390c $:120° IC. The b r i g h t n e s s  t e q e r a t u r e  i n c r e a s e s  

L "he er ld of o b s e r v a t i o n s  d i d  n o t  exceed 230°1; . A t  th,?t t i r e ,  t h e  r e -  

l z . t i v e  sea. o f  t l l e  i l L x i n z t e d  p a t  o f  t k e  disk w a s  O.T.4. 
The obta ined .  v a l u e  of  b r i z h t n e s s  t e x p e r a t u r e  a t  4 m i :  r e s u l t s  

v e r y  c l o s e  t o  t h a t  obse rved  i n  t i le  8 r m  wave leng th ,  an:. t h i s  s e e r s  

t o  sug:;est a c o q e r a t i v e l y  lorr r x k i e t i o i i  absori>ti .cn i n  play.et  1s 

~:t!'ilo c iih c r e  . 
C b v i o u s l y  , f u r t l - e r  conpzrison.5 cr i th  t h e  rc - .u l ' i s  obtz.ir_ed. i n  
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1ieasurcme;its of ~ ~ c n u s '  s e l f - r a c l i o  e ra i s s ion  o f f e r  a g r e a t  

i n t e r e s t ,  f o r  t h e y  a l l o w  t h e  o b t e i i t i o z  02' a s e r i e s  o f  i a p o r t a n t  

i n fo r rx t io i i : :  on p l a n e t  1s te:ziperature re:;ine , on t h e  c h e r n c t e r  o f  

i t s  s a r f z c e  aiid atmos:diere co  o n i t i o n ,  aiid a l s o  on c e r t a i n  o f  t h e  

r o t a t i o n  e l e r x i i t s .  T o  c l a r i f y  t h e  i..:echsinisi-.i o f  '.'eaus radio e r i i s s i o n  

I 

I 

I a a d  t h e  3mt i t s  a t n o  . h e r e  p l a y s  i n  t h e  a h z o r l i t i o n  o f  t h e  s m f e c e -  

i e a i t t e d  ra?.i;.:t5.cn, a yjz.rticu1F.r i n t e r e s t  i s  o f i c r e d  by t h e  o b s e r -  

v c t i o n s  i l l  s ; > > o r t e s t  770 i b l e  uoveleiq$hs o f  thE c c n t i i : x t e r  anci m i l l i -  

r e t e r  bsEc3.s. i<ox-ever, p ro ( ; r e s s ing  t o x r d  s h o r t e r  vaves  i s  b e s e t  a i t k  

coii;+ii'era~,..lle dFf  3 ~ c i . t i c s  cox:;.cted r i t h  t h e  r i F e  o f  a .bsor-pt ion i n  

I I s  a t n o s i . h e r e ,  and. t h e  d e t e r i c r a t i o n  o f  t h e  Farc?::!eters o f  

I 

I 

I t h c  r e c e i v i n g  ci-evices. So f a r ,  oSservz.tion:: o f  7enus  1 rri5.io e n i s s i o n  

c e r e  coni izctcd i n  nz..velen:t1:s n o t  s;:orter t h a n  0.8 cm tl, 23. i 
I :.Iuring t l i e  p e r i o d  ; :arch-:  s.y 1961, o b s e r -  t i o n s  of  -Tenus' 
I 

; _ - ion  icere c;.rried o u t  a t  4 im by neans  of  a 22-r ie ter  rz6.i.o- , 

I t e lescoTie 0: the  I n s t i t u t e  0 2  i '%ys ic s  i n  t h e  n a i e  of  P. IT.I,ebeZev of 

t h e  GSSR ?ica;..eciy o f  ~.cie:icc3s,  C33. ( ~ 1 i e  u t i l i z e d  4 nn r a f i i o n e t e r  

;':as v;orked. o u t  at I.lrIT,FI o f  LITbe C - o i - f k i y  , ; t e te  : i n ivz r : r i t y  i n  tire nene 

o f  1;. I. i,obzchevs::iy j . A k r i e f  n r e l i : .  i r io ry  p er c o i i c c i m i n ~  t h e s e  

oSsei. ,I r:l;ions :;as ;7ubli..;hcd i n  Lit]. d e s c r i b e d  i s  i n  t h e  culni-ent p a p e r  

~ t h e  n e t 3 o d  of  o b s e r v z t i o n  mil tLe IjrocescinC; 0 2  t h e  r e  I ts  o b t s i n e d  

i 

i 

which z t  t l i e  s a m  t i r :e  a r e  bi-ou, ,ht  o u t  ii . .  i e t z . i l .  
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1. 

i n  h e i g h t  r2s r e d i z e d  by a u t o m a t i o n  176th a coq le1 i : en tz ry  c o r r e c t i o n  

E51 
Zecause  of t h e  d a i l y  r o t a t i o n  o l  t h e  Z a r t h ,  thE a n t e n n a  XpJas 

h i g k e r  
a l t e r n a t e l y  a s s i g n e d  a v e l o c i t y  soinewhat/and lovJer t h a n  t h e  azir-luth- 

al v e l o c i t y  o f  Venus'  ovm r o t a t i o n .  L u l t i p l e  pas : ings  o f  t h e  pl;:.net 

were t h u s  o b t a i n e d  from l e f t  t o  r i g h t  a i d  v i c e - v e r s a .  I n  order t o  

o b t a i n  t h e  a n g u l a r  s c a l e  i n  p a s s i n g ' s  r e a d i n g s ,  a . d d i t i o n a 1  markings  

were p l a c e d  b e s i d e s  t h e  u s u a l  minute  t i m e  markings  from t h e  chronorce- 

t e r ,  t h a t  corresponcied t o  a k n o m  a n g u l a r  d i s t a n c e  i n  t;ie p i c t o r i a l  

p l a n e  . 
To a v o i d  e r r o r s  connec ted  wi th  t h e  i n z c c u r s t e  knov1edp;e o f  

t h e  mutua l  d i s p o s i t i o n  o f  t h e  o p t i c a l  axis o f  t h e  v i s o r  and o f  a n t e n -  

n a ' s  e l e c - t i - i c a l  axis, a fen s e r i e s  of  Venus'  pascage  for a d i f f e r e n t  

v i s o r  posi-Lion i n  h e i g h t  were r eco rded .  PLt  t i n e  o f  pi .ocezsin,y t h e  

s e r i e s  of r c a e i n g s  c o r r e s p o n d i n g  t o  t h e  maxinum s i g n a l  r;as s o r t e d .  

F e r i o d i c a l  c a l i b r a . t i o n s  o f  t he  i n t e n s i t y  of t h e  r e c e i v e d  

s i g n a l  were conduc ted  i n  t h e  c o u r s e  o f  o h s e i . v a i i o n s  by mans ol" r e s i s -  

t c r l n g  t i l e  e i i s s i o n  o f  2.n a b s o r b i n g  .;;edge introdL1.ced i n t o  t h e  s i g n a l  I s  

p a t h  by re::ote co i? t ro l .  I n  c l e a r  d a y s ,  an  aii .dit icinal c a l i b r a t i o n  !:ras 

also cond-ucted at the end o f  o b s e r v a t i o n s  by atn;os>;here r d 5 . o  e r i s ; : i on  

at varioL1.s z e n i t h , d  i ' lri:tnnces o f  t h e  a l t e r m a  axis. I n  oi-(..er t o  compute 

t i i e  Yenus ? 2 r i y h t n e s s  t e q v r a t u r e  , i-ad-io enis: i o n  fro:.: t h e  I4oon nas 

a l s o  i:iensurecl i n  the co-,..i-se o f  t1.e o b s e r v a t i o n  period.. 



. 

r:Lere T (Q) is a f u n c t i o n  d - e s c r i b i n g  tlle br j - ,~ iz t i iess  tew]erz . ture  

d i s t r i b u t i c n  d o n g  t:ie 7 e n u s '  dis'.:, F ($2) i s  a f u n c t i o n  d . e sc r ib ing  

 he a n t e n n a ' s  r F i i i a t i o n  p a t t e r n .  I 

I n t r o d u c i n g  2s usucl t i l e  Ti7la.net 1 : :  h r i . ~ ; ~ : t n c ~ s  ter2;erature  , 
a v e r a g e d  o v e r  t l ie d i s k  



I t  nzay be s ' Iocn,  t l : z t  t h e  cn tenna  t e a n e r a t u r e  o f  7enus  i s  
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6. 

1-P 
T Q = Q  l-pQ 

of  t h c  i ,oon ha-s t h e  form 

T n  qn 
4-I3 



I ,  7.  



~,-,rh e 1- e 8, ;-n5 0, 
s i m  d i s k s  re. ; . i c . t i v e l y .  The i n t e g - r d s  e : i t e r ing  i n k o  the e:Tre.ssion 

(1% ) :-.-ere co;?.puted y r n l h i c d l y  

a r e  t h e  v i s i b l e  angular r2.di.i o f  t h e  l u n a r  znti venu- 



. . . ?. 

A sixilar d e t e r i o r a t i o n  of  a n t e n n a  ;,arameters 7,:~s a l s o  n o t i c e d  a.t 

t h c  o b s e r v n t i o n  o f  Venus I rF.d. io  cr.iis;.:ion i n  the 8 rm c a - v e l e n s t h ,  ClO] .  

I 
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:'or t5e  t h e o r y  of Venus' r a d i o  ernisZion a s i g i i i f i c a n t  

i n t e r e s t  i s  o f f e r e d  by t h e  d i f l e r e n c e  i n  t h e  ma-nitude of  b r i g h t -  

n e s s  t c n r c r a t u r e  f o r  i t s  v z r i o u s  phaces .  a t  t i n e  of  l o v e r  conjunc-  

t i o n  t h e  r c l a t i v e  s u r f a c e  o f  t h e  i l i . u x i . n ~ t e u  a r t  o f  t h e  d i s k  con- 

s t i t u t e d  0,007, and at t h e  e:id o f  o b s e r v a t i o n s  ( 2 3  Mav) - 0.34. 
Zecause  o f  t '  e lo- p r e c i s i o n  i n  an tennc  ;Jarai?etcr  d e t e r y q i n a t i o n ,  

one  nzy only as: e r t  t h a t  t h e  d i  I e r e n c e  i n  b r i r -h tnes :  tei>?,ratures 

f o r  t hese  t - . o  Phases  o i  Venus docs noc e x c e e d  ' 3 1 O o I L .  

I;-rcli _ _  f - 7 i - i - J -  1 .ey 
i l z t e  o f  C b E e n a t i o n s  

FiG. 6 . > e - x n d e n c e  of  Yenus' b r i r h t n c s s  t e m n e r a t u r e  
averared.  for 1 0 -  15 d e y s ,  on t h e  d n t e  o f  o b s e r v a t i o n .  
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I n i s t i t u t e  o r  +'hyzics  i n  t. e name o f  

o f  t k e  G S S 2  hczdec1.y o s  S c i e n c e s ,  EG~. 

P o  IT. Lebeclcv 

22 i e - , ~ l : ~ ~ s i c d  i n s t i t u t e  o f  t h e  
30r~';i.y S t a t e  ' i ' n ivers i ty  i n  t h e  nese o f  

11. I. Lobachevskiy , 

~ t c r e d  on 
29 November 1961. 

Xotes  " )  and * *  ) fror. pege 6 : 


